Summary &mdash; The present experiment was performed to study the development of rape flowers (Brassica napus var oleifera, cv CTC 4), volume and concentration of nectar produced, insects involved in the pollination and their behaviour in the flower (nectar or pollen collection), and the effects of this pollination on the production of pods and seeds, and germination and oil content in the seeds. The most frequent insect visitors to the flower were: Apis mellifera, 80.6%; Trigona spinipes, 12.8% and Dialictus sp, 6.6%. The sugar content averaged of 16.3 &mu;g, and the percentage of sugar in the nectar collected from workers (Apis mellifera) was 37 ± 18%. Total protein content and ether extract in the pollen were 17.5 and 6.7%, respectively. The visits of A mellifera collecting nectar and pollen contributed to pollination and to an increased production of pods per square meter and individual seed weight. No influence was registered on total number of seeds per pod, normal seeds (fully formed) or abnormal seeds (shrivelled and undersized) per pod, percentage of seed germination and oil content.
INTRODUCTION
Rape (Brassica napus) was cultivated in Japan 2 000 years ago with seeds which had come from China. Rahman (1940) , studying B napus in India, concluded that bees Andrena ilerda Cam, Halictus sp, Apis florea F and Eristalis tenax (L) were the main pollinating insects.
According to Jenkinson and Jones (1953) , the presence of bees in the fields resulted in a production increase to 8.8 seeds per pod against 5.3 seeds per pod in bee-free fields, even though the connection between the anthers and the stigma in individual flowers favors selfpollination. Free and Nuttall (1968) noticed that the great majority of bees visiting the flowers collect nectar although some of them, mainly in the morning, collect pollen. Williams (1985) (Granja, 1981) , we conducted experiments and observations to study the development of rape flowers, the volume and concentration of its nectar, the insects involved in its pollination and their behaviour in the flowers (nectar or pollen collection), and the effects of pollination on the production of pods and seeds, germination, and content of oil in the seeds.
MATERIAL AND METHODS
The present work was performed at the Faculdade de Ciências Agrárias e Veterinárias de Jaboticabal, UNESP (Brazil) (1988) .
During the flowering period, the flowers were visited by A mellifera, Dialictus sp, Dialictus phaedrus (Schorottky), Megachile (Ptilosarus) (Schorottky), Thectochlora alaris (Vachal), and Trigona spinipes (Fabricius).
The species with the highest visit frequency was A mellifera (80.6%), followed by T spinipes (12.8%) and Dialictus sp (6.6%).
The highest daily visit frequency was around 09:00 h for A mellifera and 10:00 h for T spinipes and Dialictus sp (fig 1) . Free (1983) found that more pollen is collected in B napus by A mellifera between 08:00-09:00 and 09:00-10:00 h on spring and winter rape, respectively. Free and Nuttall (1968) showed that the number of flowers visited per minute by honeybees ranges from 6.8-14.5. (1985) .
The concentration of sugars (4 repetitions per hour) in the nectar collected from A mellifera workers at 8:00, 10:00, 12:00, 14:00 and 16:00 h was 36, 37, 34, 33 and 45%, respectively.
The average concentration of sugars sampled from A mellifera during foraging activity was 37 ± 18%, showing no significant differences (P > 0.05) throughout the day (P > 0.05). The quantity of sugars produced by the flower during the day averaged 16.3 &mu;g/flower. Davis et al (1986) studied Brassica napus L and found that the floral nectaries consist of 2 pairs of glands wich are supplied by phloem only.
The lateral pair produces most of the nectar, whereas the median pair produces relatively little nectar. The nectar of B napus (Regent) contained 38.7% sugar, with a sugar value (mg/flower/day) of 0.177 (Szabo, 1982 For the average number of pods, the results are the following: the production of pods in T 1 was higher when compared to T 2 . This was due to the pollination activity of the honeybees in the flowers. The increased production of pods by T 1 over T 3 was probably due to T spinipes perforating the flowers in T 3 .
Regarding the average weight of individual seeds, a significant difference among treatments was observed, since T 1 and T 3 produced heavier seeds than T 2 (P < 0.05). It was also noticed that the average number of seeds per pod in T 2 was greater than in T 3 (P < 0.05).
Plots visited by bees (T 1 and T 3 ) contained fewer seeds/pods but heavier seeds than plots from which insects were excluded (P < 0.05). Jenkinson and Jones (1953) noted that when bees are present, plants produce fewer flowers and more seeds per pod. Free and Nuttall (1968) found that although plots caged with bees produced more seeds, the seeds were smaller and weighed less than plots caged without bees.
Williams (1985) in a review on this subject verified that although caged plots have usually given lower or similar yields, sometimes yields have been greater. Williams et al (1987) 
